Abstract Three new olefinic acetogenin glycosides (3, 6 and 7) have been isolated from Staphylea bumalda DC., together with four known congeners (1, 2 and 4, 5). Their structures were determined on the bases of spectral data.
Introduction
Staphylea bumalda DC. (Staphyleaceae) is a deciduous shrub distributed in China, Japan and Korea. Previously, we dealt with the isolation and structural investigation of 11 new megastigmane glucosides from the leaves of the title plant [1] . The present paper describes the isolation and structure determination of three new olefinic acetogenin glycosides (3, 6 and 7) and four known C 6 aliphatic glycosides; n-hexyl b-D-gentiobioside (1) [2] , (E)-2-and (Z)-3-hexenyl b-Dglucosides (2 and 4) [3] and (Z)-3-hexenyl O-b-D-glucopyranosyl-(1 00 ? 6 0 )-b-D-glucopyranoside (5) [4] , from the leaves of the title plant.
Experimental

General experimental procedures
The following instruments were used to record physical data. Optical rotations: JASCO P-1030 digital polarimeter;
FT-IR spectra: Horiba FT-710 spectrophotometer; 1 H and 13 C NMR spectra: JEOL a-400 spectrometer (400 and 100 MHz, respectively), with TMS as internal standard; ESI-TOF-MS: Applied Biosystems QSTAR Ò XL NanoSpray TM System. Parts of the general experimental procedures were described in previous papers [1] .
Plant material
Leaves of S. bumalda DC. were collected in the suburbs of Hiroshima City, Japan, in June 2000, and a voucher specimen was deposited in the Herbarium of the Department of Pharmacognosy, Division of Medicinal Chemistry, Graduate School of Biomedical Sciences, Hiroshima University (00-SB-Hiroshima-0618).
Extraction and isolation
The air-dried leaves of S. bumalda (5.71 kg) were extracted with MeOH (15 l 9 3). Parts of the extraction and isolation procedures were described in the previous paper [1] .
The 40% MeOH eluate (12.3 g) of obtained on Diaion HP-20 column chromatography (CC) was subjected to silica gel (300 g) CC, with elution with CHCl 3 (2 l) and CHCl 3 -MeOH [(99:1, 3 l), (97:3, 3 l), (19:1, 3 l), (37:3, 3 l), (9:1, 3 l), (7:1, 3 l), (17:3, 3 l), (33:7, 3 l), (4:1, 3 l), (3:1, 3 l) and (7:3, 3 l)], 500 ml fractions being collected. . 
Analyses of the sugar moiety
About 500 lg each of 3, 6 and 7 was hydrolyzed with 1 N HCl (0.1 ml) at 100°C for 2 h. The reaction mixtures were partitioned with an equal amount of EtOAc (0.1 ml), and the water layers were analyzed with a chiral detector
Results and discussion
25 -43.9, was isolated as an amorphous powder and its elemental composition was determined to be C 18 H 32 O 11 by HR-ESI-MS. The 1 H and 13 C NMR spectra showed the presence of 12 signals assignable to two b-glucopyranoses, which are expected to comprise a b-gentiobiose forming the l-6 linkage between the two glucose moieties (Tables 1, 2 ) and this was confirmed by the HMBC experiment, in which correlation peaks between d H 3.79 (H-6 0 a) and 4.14 (H-6 0 b), and d C 104 (C-1 00 ) were observed. The remaining six carbon signals, representing a disubstituted double bond, three methylenes, one of which possessed an oxygen atom, and a methyl carbon. The coupling patterns of proton signals in the 1 H NMR spectrum showed the existence of a transdouble bond [d H 5.60 (1H, dddt, J = 15, 7, 6 and 1 Hz) and 5.76 (1H, dtt, J = 15, 7 and 1 Hz)] and other NMR spectral data were essentially the same as those of 2. The absolute configuration of glucose was determined to be of the DD-series on HPLC analysis of the hydrolyzate of 3 using an optical rotation detector. Therefore, the structure of 3 was elucidated as shown in Fig. 1 .
23 -63.3, was isolated as an amorphous powder and its elemental composition was determined to be C 17 H 30 O 10 by HR-ESI-MS. The 1 H and 13 C NMR spectra showed the presence of 11 signals assignable to 6-substituted b-glucopyranose and outer b-apiofuranose moieties [5] , which were expected to be linked through 1 00 -6 0 positions and this was confirmed by the HMBC experiment. The remaining six carbon signals analogous to those of compound 3 must form n-hexenol. The coupling patterns of proton signals in the 1 H NMR spectrum showed the existence of a cis-double bond [d H 5.38 (1H, dtt, J = 11, 7 and 1 Hz) and 5.45 (1H, dtt, (Table 1 ). The absolute configuration of glucose was determined to be of the D-series on HPLC analysis of the hydrolyzate of 6 using an optical rotation detector. Therefore, the structure of 6 was elucidated as shown in Fig. 1 .
23 -23.8, was isolated as an amorphous powder and its elemental composition was determined to be C 14 H 28 O 8 by HR-ESI-MS. The 1 H and 13 C NMR spectra showed the presence of six signals assignable to a b-glucopyranose and the remaining eight carbon signals, including the merged three methylenes and one methylene, a carboxylic acid instead of the methyl group, compared with compound 6, a primary alcohol, and a disubstituted double bond, must form a 8-hydroxyoct-5-enoic acid. Judging from the coupling patterns of olefinic proton signals in the 1 H NMR spectrum [d H 5.42 (1H, dtt, J = 11, 7 and 1 Hz) and 5.47 (1H, dtt, J = 11, 7 and 1 Hz)], the geometry of the double bond was determined to be in a cisoid form. The two-dimensional NMR spectra were closely inspected in order to determine the position of the double bond. In the H-H COSY spectrum, all the proton signals were correlated as shown in Fig. 2 and thus, the structure of 7 was elucidated as shown in Fig. 1 . The correlation peaks, observed from the anomeric proton (d H 4.27) of glucose to C-8 (d C 70.4) and from the proton (d H 3.56 and 3.87) of C-8 to the olefinic carbon (d C 127.7) in the HMBC spectrum also supported the structure (Fig. 2) . The absolute configuration of glucose was determined to be of the D-series on HPLC analysis of the hydrolyzate of 7 using an optical rotation detector. 
